Stereoselective hydroxylation of mexiletine in human liver microsomes: implication of P450IID6--a preliminary report.
Mexiletine, a class Ib antiarrhythmic drug, is used clinically as a racemic mixture of two enantiomers. Aromatic and aliphatic hydroxylation are the two major metabolic steps. In the liver, this metabolism is catalyzed by the cytochrome P450IID6, an isoenzyme of cytochrome P450 due to genetic polymorphism in humans. In the present study, the metabolism of the two stereoisomers was compared in vitro in human liver microsomes. Parahydroxylation (aromatic hydroxylation) is favored for S(+)-mexiletine with a mean intrinsic clearance higher than for R(-)-mexiletine. The R(-) enantiomer exhibits a threefold higher mean Vmax value for aliphatic hydroxylation than S(+)-mexiletine. We showed that (i) the high-affinity component of dextrometorphan O-demethylation was competitively inhibited by R(-)- and S(+)-mexiletine and that (ii) hydroxylations of the two enantiomers were very strongly competitively inhibited by quinidine. Hydroxylation reactions of mexiletine exhibit stereoselectivity in vitro in human liver microsomes and are catalyzed by P450IID6.